A notable symptom of cobra-poison in dogs is great, salivation ; and this might be supposed at first sight to indicate that the poison acted as an irritant to the secreting nerves of the salivary gland. Nausea, and vomiting being also present, however, it is by no means improbable that the salivation is due to the poison stimulating tlia secreting nerves of the salivary glands not directly, but by reflex action, through the gastric brandies of the vagus. Unfortunately we are unable to gay in which of these ways salivation is induced, as we have not noted whether it occurred after division of the vagus or not.
gastric brandies of the vagus. Unfortunately we are unable to gay in which of these ways salivation is induced, as we have not noted whether it occurred after division of the vagus or not.
So far as memory serves us, we are inclined to think that it is, was much less in these cases ; but on this point we cannot bo at all positive.
Whether cobra-posion has any stimulating action on secreting nerves at first or not, it seems finally to paralyze them or lit least greatly to diminish their power. This is evident from the following experiment: Expekiment XLY.
A dog wns etherized and tho chorda tympani exposed after its separation from the lingual nerve. A cannula was then placed in the duct of the sub-maxillary gland. On irritating tho chorda by a weak Faradic current, applied at intervals^ saliva flowed freely. Some dried cobra-poison dissolved in water was then injected into a vein in the leg. Shortly afterwards the saliva began to flow much less freely than "before; and although the ci.rrent was increased in strength, only a small quantity could be obtained.
Action on Sensory Nerves. The sensory nerves seem to bo little, if at all. affected by cobra-poison. As appears from Experiment XXXVI. they retain their power after the motor nerves are paralyzed; and Experiment XLVI. shows the comparative effect of the poison and of want of blood both on the sensory and motor nerves.
The former were so little nffected by the poison, that thev caused a ready response when those which had been deprived of blood had nearly ceased to act. The motor nerves of the poisoned limb, on the contrary, were quickly paralyzed, while those of the ligatured one, although doubtless weakened by l he loss of their vascular supply, long retained their irritability. In Experiment LX. the optic nerve and the aural and buccal branches of the fifth nerve retained their irritability after the cord had become nearly paralyzed; and, in several experiments, reflex actions could be induced by irritation of the cornea after voluntary motion and respiration had ceased.
The right leg of a frog was ligatured, excluding the sciatic nerve, and a concentrated solution of dried cobra-poison injected into the dorsal lymph-sac at 2 3 P.31.
2.5. Already affected. Much less active. Lies very quiet. 2.34. Paralyzed. On touching his body he moves the right, but. not the left leg.
When acetic acid is applied to the hand, he straightens both the arms and contracts the right, but not the left leg.
Acetic acid applied to left hind leg causes him to straighten both arms and draw up the right leg ; but there is only feeble movement in the left leg.
When acetic acid is applied to the right foot, the foot itself is drawn up j but there are no movements of any other part of the body. When acetic acid is applied to left hand, the left arm is powerfully straightened, and there are strong contractions ot right hind leg, but none in the left, and little movement in any other part of the body.
Acetic acid applied to left foot causes powerful extension of both legs.
Acetic acid applied to the right foot has no effect. Electrodes were inserted in the spine and the cord irritated by a Faradic current. Distance of the secondary from the primary coil 18 centims. There was-movement of left hand.
At 16 centims. movement of left hand and right leg. At 12 centims. also faint movement of left leg. At 15 centims. the interrupted current was kept up for some time, and the muscular twitchings were more powerful in the left gastrocnemius than in the right one.
On applying the electrodes to the lumbar nerves, coil at 48 centims., the right leg contracts.
Coii at 42 centims. the left leg only twitches. Action on the Spinal Cord. The spinal cord has the threefold function of a conductor of censory impressions, a conductor of motor impressions, and a reflex centre ; and in examining into the nature of the action of cobra-poison upon it, we must, consider the manner in which each of these functions is affected.
Cobra-poison, as has already been intimated, has a powerful paralyzing action upon the the reflex functiDn of the cord; and this is exemplified in Experiment XLVll., &c.
As a conductor of sensory impressions, the cord is able to transmit two kinds, viz., tactile and painful, and these have been stated to pass through different parts of the cord, the former being conveyed by the posterior and lateral white columns, and the latter by the grey matter. Erom Experiments XXXVI. and LX. it would appear that the power to convey tactile impressions is retained, both in warm-blooded animals and frogs, after the transmission of painful impressions has almost, or entirely, ceased. Thus, in Experiment XXXVI., the frog's leg moved when the animal was laid upon its back, although an extremely painful stimulus, the application of sparks-from a coil tathe eye, had caused in it only the feeblest movement. In Experiment LX. no response was-elicited by striking, pinching, or pricking the paws of the animal, but when the ear was tickled the cat shook its head, or moved its paw to ward off the irritant.
From these cases we think we are justified in concluding that the grey matter of the spinal cord, through which painful impressions are transmitted, is paralyzed by cobra-poison ; but the white sensory columns are little, if ut all, affected. The power of the cord to conduct motor impressions from the encephalic ganglia appears to be little, if at all, affected, until the apparent death of the animal j for in Experiment LX.
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[.Titly 1, 1875. we find that, very shortly before respiration ceased, and when ordinary reflex action from the cord was nearly pone, purposive or voluntary movements were still made. The absence of movements in Experiment L., when the cord was irritated by a needle, as well as the rapid loss of its power to produce movement in the limbs when irritated by a Faradic current, is, we think, to be attributed to paralysis of its function as an originator, and not as a conductor, of motor impressions Expebiment XLYII.
May 19/A.?The lumbar nerves of a frog were exposed and a ligature tied round the body, excluding these nerves. 12 (noon). Some dried cobra-poison dissolved in water was injected into the dorsal lymph-sac 1.45. The frog is partially paralyzed ; mouth gaping ; reflex action is still marked in all the limbs, but more in the legs than in the arms.
The heart was exposed when the ligature was applied ; it still beats, but feebly and slowly.
1.50. Acetic acid causes reflex movements when applied to either the hind or fore feet.
1.54. Applied to the nose, acetic acid causes movement in oil the extremities, and especially in the arms.
1 56. Applied to the right hind foot it causes movements of the arms and of the jaw, which otherwise gapes.
2.2. Applied to the left hind foot it causes no reflex action. 2.14 Heart beating very feebly, 18 pulsations per minute. Keflex movements still occur in all the limbs, and rather more in the legs than in the arms.
2.30. Acetic acid produces no reflex action anywhere. The heart has almost ceased to beat, and only contracts faintly at long intervals.
2.34. All reflex action has ceased.
2.45. Electrodes placed in the spine and the cord irritated by a Faradic current. At 15.5 centime, distance, faint contractions in both arms. At 0 centim. distance, no contraction in legs. Sciatic nerves exposed and irritated. 32 5, slight contraction in left le? ; slight contraction in right leg.
2.48. Heart is still acting feebly and slowly j brachial nerves exposed and irritated.
At 46 5 centims. contractions in both arms.
2.49. The heart has now ceased to beat, except a faint pulsation in the auricles.
Muscles of arms and legs exposed and irritated by single induced shocks. 6 5 centims., muscles of both arms contract; muscles of both legs contract, but somewhat more strongly.
In this experiment there is no evidence of paralysis either of the nerves or muscles; deatli appears due to paralysis of the spinal cord. This is caused by the action of the poison ; for the circulation still continued, though feebly, after all reflex action had ceased.
Expekijient XLYIII.
A ligature was passed under the right sciatic nerve of a frog and tightly tied round the limb, so as to constrict the whole of the thigh, with the exception of the nerve, and completely arrest the circulation. At 1.8 half a drop of cobra-poison (1st supply), diluted with ? cub. centim. of water, was injected into the dorsal lymph-sac.
1.12. The animal is sluggish. 1.15. Crawls about but sluggishly, and keeps the unligatured limb drawn up close to the body.
1.20. The frog is more sluggish. 1.23. The hind limbs seem paraded ; the fore limbs still move, but much less than before.
1.30. Frog almost motionless. Contractions of the foro limbs still occur; but they no longer respond when pinched.
1.57. There is a faint motion in the limbs.
2.18. Frog is dead. Much ecchymosed. On irritating the lumbar nerves in the abdominal cavity by an induced current, the poisoned leg contracted rather more than the non-poisoned leg.
On irritating the scintic nerve3 in the thigh, below the level of the ligature, the contractions of the poisoned leg were much less vigorous than those of the non-poisoned leg. Electrodes were then placed in the spinal cord, and the cord irritated by an induced current.
2.34.
When irritation is applied in this way the fore limbs contract, but not the hind limbs.
When the cord is irritated lower down, the non-poisoned leg responds to the irritation, but the poisoned leg does not.
The muscles of the ligatured leg respond to the direct application of electricity more freely than the other muscles.
In this experiment the poison employed had not been coagulated or dried, and the dose was somewhat, small. The failure of reflex action while voluntary motions still continued in the nerves, shows that the cord in this instance became paralyzed before the motor nerves. It is indeed difficult to say whether the motor nerves were paralyzed in this case or not, as the muscles themselves were distinctly weakened. Expebiment XLIX.
Dec. 1st, 1872.?The right leg of a frog was ligatured, excluding the sciatic nerve, which was kept covered by a flap of skin to prevent, its becoming dry. A ligature was also put round the left leg in a similar manner, but not tightened, 2 p.m.
Cobra-poison injected into the abdominal vein. The effect not being marked, the aorta was exposed. 2.27. Some poison injected into the aorta. It seemed to take effect at once ; all motion ceased immediately.
2 30. The ligature was then tightened round the left leg. 2.48. The frog has since moved ; but all motion has now ceased.
2.52. Even when irritated by acetic acid there is no movement.
The heart, is still contracting. No reflex action occurs when a strong interrupted current is applied to the nose or limbs. Lumbar nerves exposed and irritated. Right. Distinct contraction of thigh. Coil at 58'5. Left.
Do.
?
43.
The poisoned leg seems to ba losing its irritability more quickly than the other. Irritability of spinal cord gone.
3.35. The left still contracts, with the coil at 35. The other, when irritated by a current of the Bame strength, contracts more strongly. The loss of power occasioned by the cessation of the circulation in the ligatured limb (which is used as a standard with which to compare the other) was diminished in this experiment, by injecting the poison directly into the circulation, so as to enable it to reach the motor nerve-ends at once. As soon as it had taken effect, the poisoned leg was likewise deprived of its circulation, so as to bring the two limbs as nearly as possible into the same conditions.-The cause of death, in this experiment, was paralysis of the cord, all reflex action having been almost immediately abolished by the large dose of the poison injected into the circulation, though the heart continued to beat. The motor nerves were not at first affected ; but after a little while paralysis appeared in the poisoned limb. This experiment is especially interesting in reference to the cause of death when a considerable quantity of poison enters the arterial system at once. In warm-blooded animals, as is shown by Experiment LXVIII., the heart is arrested, in many instances, and death thus occasioned ; but. when this is not the case, the appearance of paralysis is probably due to affection of the nerve-centres. Experiment L.
Sept. 13th.?A ligature was placed round the middle of a frog, excluding the lumbar nerves.
P.M.
Some dried cobra-poison dissolved in water was injected into the dorsal lymph-sac. Immediately after the injection the animal could move all its limbs quite well.
3.3. Hestless ; moves all its limbs.
3.17. Can still niove vigorously. 3.21. Can kick vigorously with its legs, especially the right.
When it moves it seems to overreach itself and turns over, apparently from the hind limbs remaining unaffected and the arms becoming partially paralyzod.
3.40. Still moves voluntarily. 3.52. No reflex motion can be produced by touching any of the extremities with acetic acid. A minute or two afterwards a slight twitch was noticed in one arm, to which acetic acid had been applied; but whether this was greatly delayed reflex actioil caused by the acid, or whether it was due to something else, is uncertain. A rieedlo wus now run down the spinal cord. It produced no effect. July 1, 1875.] MEDICAL NEWS.
195
The legs contracted readily wlicn the lumbar nerves were irritated.
The absence of motion in the legs when the cord was irritated by a needle run down the spinal canal, shows that the power of the cord to originate motor impulses had been destroyed, as it would usually hare caused violent contractions in the extremities. These having been protected from the action of the poison either on muscle or nerve, would respond readily, as indeed they did, to voluntary motor impulses shortly before the death of the animal. Exfebijient LI.
May 12th, 1873.?The sacrum of a frog was removed, and a ligature passed round the body, excluding the lumbar nerves. There was a good deal of bleeding.
12.30. Ligature tied.
12 33.
A good dose of dried cobra-poison dissolved in wafer was introduced into dorsal lymph-sac. Immediately afterwards the frog sprung about once or twice. 1.20. On applying acetic acid to both fore limbs and nose, the hind legs were vigorously drawn up to the body, but only after a long interval.
1.26. Strong acetic acid applied to both fore limbs and nose.
Movements in all four limbs after 8 seconds. In this experiment the loss of reflex motion was gradual. It is shown to bo duo to paralysis of the cord, and not to excitation of Setschenow's inhibitory centres, by the division of the medulla having no power to increase the reflex action.
The fact that irritation of the lumbar nerves hardly caused any contraction in the legs, while irritation of the sciatics below the ligature caused them to contract readily, indicates either that the nerves had been injured by the ligature, or that the part of them lying between the spine and the ligature had been paralyzed by the poison. The latter is possible ; but as the frog moved its arms and not its legs before death, the former is more probable.
Several years ago Setschenow showed that the optic lobes in the frog possess an inhibitory power over the reflex acta originating in the spinal cord. Irritation of the optic lobes greatly lengthens the time required for the preformance of any reflex act, and thus produces an effect apparently similar to that of diminished excitability, or paralysis, of the spinal cord.
A diminution in reflex action may therefore be due to two very different causes:?(1) Lessened excitability of the cord; and (2) excitement of Setschenow's inhibitory centres. These can, however, be readily distinguished from one another by dividing the cord just below the medulla. It is thus separated from the inhibitory centres; and if the diminution in reflex action is due to excitement in them it will disappear, but will be permanent if it is caused by paralysis of the cord. The following experiment, performed by Tiirck's method, shows that in cobra-poisoning the diminution of reflex action is due to tho latter of these causes. Experiment LIII.
Maxj 19th, 1873.?The right leg of a frog ligatured, excluding the sciatic nerve.
3.5.
A full dose of dried cobra-poison dissolved in water injected into the dorsal lymph-sac.
3.54. The animal appears dead. Both hind legs dipped into dilute acetic acid. Right arm twitched, 3.57. Reflex action in both arms. None in the legs when the left leg is dipped in the acid.
4. No reflex action from ligatured leg. 4.2. No reflex action from left leg in 60 seconds when it is dipped in the acid. 4.10. No reflex action from either leg in 250 seconds.
The medulla was now divided in order to separate the cord from Setchenow's inhibitory centres.
No reflux action can be observed.
As the operation of dividing the cord somewhat lessens the excitability, in the following experiment the division was performed on the previous day, so that its effects should have passed off before, the poison was injected. The columns headed " left" and " right" indicate the num? ber of seconds which elapsed before the corresponding leg was drawn out of the acid.
(To he continued.)
